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1
$D$ $D$ $\mu$ , $\lambda(D, \mu)$
$\lambda(\mu;D)=\inf\{\frac{1}{2}D(u,u)$ : $u\in C_{0}^{\infty}(D),$ $\int_{D}u^{2}(x)\mu(dx)=1\}$
. $D$ . $\mu$ ( )
, $\lambda(\mu;D)$ .
, $D$ $(\mathbb{P}_{x}, B_{t}^{D})$ , $A_{t}^{\mu}$ $\mu$ Revuz
. $A_{t}^{\mu}$ $\tau_{t}$ $\tau_{t}=\inf\{s>0 :A_{s}^{\mu}>t\}$
,
$X_{t}=B_{\tau_{t}}^{D}$
. $\mu$ $F$ , $X_{t}$
$F$ $\mu$- . , $L^{2}(F;\mu)$
, $\lambda(\mu;D)$ .
$D$ $\tau_{D}$ , $D$
$g_{D}^{\mu}(x)=E_{x}(\exp(A_{\tau_{D}}^{\mu}))$ ( )
, Z.-Q. Chen [2], M. Takeda [25]
$\sup_{x\in D}g_{D}^{\mu}(x)<\infty\Leftrightarrow\lambda(\mu;D)>1$
. , $\lambda(\mu;D)$ $(D, \mu)$ ( $A_{\tau_{D}}^{\mu}$ )
. , $\lambda(\mu;D)$ :
(i) $\mu_{1}\leq\mu_{2}\Rightarrow\lambda(\mu_{1}; D)\geq\lambda(\mu_{2};D)$
(ii) $D_{1}\subset D_{2}\Rightarrow\lambda(\mu;D_{1})\geq\lambda(\mu;D_{2})$





. , $\lambda(\mu;D)$ L2-
1553 2007 80-96 80
$\sup_{x\in D}g_{D}^{\mu}(x)<\infty$ (gaugeability) $L^{\infty}$ ,
$P$- , growth bound $P$
. If

















, . $\Omega$ $[0, \infty$) $d$
$R^{d}$ , $w\in\Omega$ $w(t)\in R^{d}$
$B_{t}$ : $B_{t}(w)=w(t),$ $0\leq t\leq\infty$ . $\Omega$ $\{\mathbb{P}_{x}\}_{x\in R^{d}}$
3 , $(\Omega, \mathbb{P}_{x}, B_{t})$ .
(i) $\mathbb{P}_{x}(B_{0}=x)=1$ . , $\mathbb{P}_{x}$ $x$ .
(ii) $t>s\geq 0$ , $B_{t}-B_{s}$ $0$ , $(t-s)I(I$
) $d$- . ,
$p(t, x)= \frac{1}{(2\pi t)^{\frac{d}{2}}}e^{-\perp}x^{2}2t$ $t>0,$ $x\in R^{d}$
,
$\mathbb{P}_{x}(B_{t}-B_{8}\in A)=\int_{A}p(t-s, x)dx$
, $A\subset R^{d}$ .
(iii) $t>s\geq 0$ , $B_{t}-B_{s}$ $\mathcal{F}_{s}=\sigma(B_{t} :0\leq t\leq s)$ .
, $\mathcal{F}_{s}$ $\Omega$ $B_{t},$ $0\leq t\leq s$ .
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$D\subset R^{d}$ $\partial D$ ,
.
$\{\begin{array}{ll}\frac{1}{2}\triangle u(x)=0 x\in Du(x)=f(x) x\in\partial D.\end{array}$ (1)
, $f$ $\partial D$ . ,
$u(x)=E_{x}(f(B_{\tau_{D}(\omega)}(\omega)))$
, 1944 . $\tau_{D}(\omega)$
$D$ , $\tau_{D}(\omega)=\inf\{t>0:B_{t}(\omega)\not\in D\}$ . $B_{\tau_{D}(w)}(w)\in\partial D$
$B_{t}(\omega)$ $t$ , $\tau_{D}(\omega)$ . $E_{x}$
.
, $V$ (1) :
$\{\begin{array}{ll}\frac{1}{2}\Delta u(x)+V(x)u(x)=0 x\in Du(x)=f(x) x\in\partial D\end{array}$ (2)
- (Feynman-Kac) ( ,
) , (2)
$u(x)= E_{x}(\exp(\int_{0}^{\tau_{D}}V(B_{t}(w))dt)f(B_{\tau_{D}(w)})(w))$ (3)
. , $\mathbb{P}_{x}$ ,
exp $( \int_{0}^{\tau_{D}(w)}V(B_{t}(w))dt)$
$f(B_{\tau_{D}(\omega)}(w))$ (2) . $\exp(\int_{0}^{s}V(B_{t}(\omega))dt)$
$w$ , , -
. , $w$ . , - $e_{V}(s)$ ,
$E_{x}(e_{V}(\tau_{D}))$ $x$ $g^{V}(x)$ :
$g^{V}(x)=E_{x}(e_{V}(\tau_{D}))$ .
, (3) (2) ? Durrett[7]
.
2.1 $D$ 1 $(-1,1)$ , $V$ $c$
. , $u(-1)=u(1)=1$ . , (2)
, cos $\sqrt{2c}x/\cos\sqrt{2c}$ . , cos $\sqrt{2c}=0$ . ,
$\sqrt{2c}>\pi/2$ , $c>\pi^{2}/8$ , cos $\sqrt{2c}x/\cos\sqrt{2c}$
. , (3) $E_{x}(\exp(c\tau_{D}))$ , .
, $c>\pi^{2}/8$ , $E_{x}(\exp(c\tau_{D}))$ (3) . ,
$E_{x}(\exp(c\tau_{D}))$ . $c<\pi^{2}/8$ , $E_{x}(\exp(\sigma\tau D))$
, cos $\sqrt{2c}x/\cos\sqrt{2c}$ .
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, (2) (3) ,
, $g^{V}(x)<\infty$ , .
$D$ $V$ , $V$
, $g^{V}(x)$
“ all or nothing” (gauge theorem










, . , $c<\pi^{2}/8$
. , $\pi^{2}/8$ $(-1,1)$ -
$(1/2)d^{2}/dx^{2}$ , $c<\pi^{2}/8$
$inf\{\frac{1}{2}\int_{-1}^{1}(\frac{du}{dx})^{2}dx:u\in C_{0}^{\infty}(-1,1),$ $c \int_{-1}^{1}u^{2}dx=1\}>1$
. ,
$inf\{\frac{1}{2}D(u,u)$ : $u\in C_{0}^{\infty}(D),$ $\int_{D}Vu^{2}dx=1\}>1$ (4)
, $g^{V}$ .





$B_{t}^{D}=\{\begin{array}{ll}B_{t} on t<\tau_{D}\Delta on t\geq\tau_{D}\end{array}$ $(B_{\infty}^{D}=\Delta)$ .
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. , $\Delta$ . , $D$
,
. , $\int_{0}^{t}V(B_{t})dt$ , $\tau_{t}$ :
$\tau_{t}=\inf\{s>0:\int_{0}^{8}V(B_{u}^{D})du>t\}$ . , $X_{t}$
, $B_{t}^{D}$ $t$ $\tau_{t}$ , $X_{t}=B_{\tau_{t}}^{D}$ .
, $F=\{x\in R^{d} : \mathbb{P}_{x}(\tau_{0}^{V}=0)=1\}$ Vdx-
([8]). , $F$ $f$ $p_{t}$ $p_{t}f(x)=E_{x}(f(X_{t}))$







$X$ $m$ $(\mathbb{P}_{x}, X_{t})$
. $p_{t}f(x)=E_{x}(f(X_{t}))$ , $L^{p}\{X;m$) $-$
$T_{t}$ , $\lambda_{p}$
$\lambda_{p}=-\lim_{tarrow\infty}\frac{1}{t}\log||T_{t}||_{p,p}$ $(1 \leq p\leq\infty)$ (5)
. $\Vert T_{t}\Vert_{p,p}$ , $L^{p}(X;m)$ $L^{p}(X;m)$ .
, $\zeta=\inf\{t\geq 0;X_{t}\not\in X\}$ ,
. , $\tau_{D}$
. $\zeta$ , $\Vert T_{t}||_{\infty}=\sup_{x\in X}\mathbb{P}_{x}(\zeta>t)$ ,




$X_{t}$ $\int_{0}^{\tau_{D}}V(B_{t})dt$ , $g^{V}(x)$
$\lambda_{\infty}$ 1
, (7) . , (4) $\lambda_{2}$
, $X_{t}$ $\lambda_{\infty}=\lambda_{2}$ , (4) $g^{V}$
. $\sup_{x\in D}g(x)$






Simon [20] . ,
. , -
(Donsker-Varadhan [6])
, , , (i) Feller , (ii) ,
:
(iii) $\epsilon$ , $K\subset X$ ,
$\sup_{x\in X}\int_{0}^{\infty}e^{-t}p_{t}I_{K^{c}}(x)dt<\epsilon$
( $I_{K^{C}}$ , $K$ $K^{c}$ ) , $\lambda_{p}$ $P$
([23]). $(i)\sim(iii)$ , (7) $\lambda_{\infty}$ $\lambda_{2}$ .
V. $X_{t}$ (iii)
, (4) $g^{V}(x)$ .
, Feller







$IP$ . $m$- $M$
$Pt$ , .
I. ( ) $A\subset X$ $p_{t}$- , , $L^{2}(X;m)$
$f$ ,
$p_{t}(I_{A}f)(x)=I_{A}p_{t}f(x)$ m-a.e. $x$
, $A$ $m(A)=0$ $m(X\backslash A)=0$ .
IL ( ) $p_{t}(\mathcal{B}_{b}(X))\subset C_{b}(X)$ .
III. $\epsilon$ , $K\subset X$ ,
$\sup_{x\in X}/0\infty e^{-t}p_{t}I_{K^{c}}(x)dt<\epsilon$ .
$(\mathcal{E}, \mathcal{F})$ $M$ $L^{2}(X;m)$ , $\mathcal{P}$ $X$
. $\mathcal{P}$ , $\mathcal{P}$ $I_{\mathcal{E}}$
$I_{\mathcal{E}}(\mu)=($
$\mathcal{E}(\sqrt 7, \sqrt 7)$ if $\mu=f\cdot m,$ $fl\in \mathcal{D}(\mathcal{E})$
$\infty$ otherwise
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. , $0<t<\zeta(w)$ $w\in\Omega$ , $L_{t}(w)\in \mathcal{P}$
$L_{t}(w)(A)= \frac{1}{t}\int_{0}^{t}I_{A}(X_{8}(\omega))ds$ , $A\in \mathcal{B}(X)$ .
, .
7.1 ([24]) I, II, III ,
(i) $G$ $\mathcal{P}$ ,
$\lim\inf\frac{1}{t}\log \mathbb{P}_{x}(L_{t}tarrow\infty\in G, t<\zeta)\geq-\inf_{\mu\in G}I_{\mathcal{E}}(\mu)$ for all $x\in X$ .
(ii) $K$ $\mathcal{P}$ ,
$\lim_{tarrow}\sup_{\infty}\frac{1}{t}$ log
$\sup_{x\in X}\mathbb{P}_{x}(L_{t}\in K, t<\zeta)\leq-$
$infI_{\mathcal{E}}(\mu)$ for all $x\in X$ .
III $m(X)<\infty$ $\Vert p_{t}\Vert_{1,\infty}<\infty$ , ,
. , III “ $\epsilon>0$
$\lim_{xarrow\Delta}\mathbb{P}_{x}(\zeta>\epsilon)=0$ ’ , .
, Feller ,
, III . , Khashiminsky
, .
$I\sim III$ , $G=K=\mathcal{P}$
,
$\lim_{tarrow\infty}\frac{1}{t}$ log $\mathbb{P}_{x}(\zeta>t)=\lim_{tarrow\infty}\frac{1}{t}\sup_{x\in X}$ log $\mathbb{P}_{x}(\zeta>t)$
$=$ - $inf\{\mathcal{E}(u, u);u\in \mathcal{E}^{(\alpha)},$ $\int_{R^{d}}u^{2}dx=1\},$ $x\in R^{d}$ (8)
. , $\sup_{x\in X}\mathbb{P}_{x}(\zeta>t)=\sup_{x\in X}p_{t}l(x)$ $=$ llTtll\infty \infty ,\infty , (8)
$-\lambda_{2}$ , (8)
$\lambda_{\infty}=\lambda_{2}$ (9)
. $\Vert T_{t}\Vert_{2,2}\leq||T_{t}||_{p,p}\leq||T_{t}||_{\infty,\infty},$ $1\leq p\leq\infty$ , $p_{t}$ ,



















$\lim_{tarrow\infty}\frac{1}{t}\log \mathbb{P}_{x}(\int_{0}^{\infty}I_{K}(B_{s})ds>t)=$- $inf\{\frac{1}{2}D(u, u):\int_{K}u^{2}dx=1I$ (10)
. $K$ , (P. Erd\"os)
$\mathbb{P}_{x}(\int_{0}^{\infty}I_{K}(B_{s})ds>t)$ ,
.
. $d=3$ , $K$ $B=\{|x|\leq 1\}$ .
,
$inf\{\frac{1}{2}D(u, u);\int_{\{|x|\leq 1\}}u^{2}dx=1I$
, $Tn\partial u$ $u$
$\frac{\pi^{2}}{8}$ . , $\frac{\pi^{2}}{8}$ $(-1,1)$
. ,
$\lim_{tarrow\infty}\frac{1}{t}\log \mathbb{P}_{x}(\int_{0}^{\infty}I_{B}(B_{t})dt>t)=\lim_{tarrow\infty}\frac{1}{t}\log \mathbb{P}_{y}(t<\tau_{(-1,1)})$
. , $\mathbb{P}_{y}$ . 3
$\int_{0}^{\infty}I_{B}(B_{t})dt$ 1




. $V(x)$ $\int_{0}^{t}V(B_{\epsilon})ds$ , $\mu$
(Revuz ).
.
. , $r$ $\sigma_{r}$
,
$p_{r}$ . (4) , $\exp(\ell_{r}(\infty))$
, $r$ $\frac{d-2}{2}$ . ,





9.1 $D$ $\mu$ $S_{\infty}^{D}$ , $\epsilon>0$
, $K\subset D$ $\delta>0$ ,
$\sup_{(x,z)\in DxD\backslash \triangle}\int_{K^{c}}\frac{G_{D}(x,y)G_{D}(y,z)}{G_{D}(x,z)}\mu(dy)\leq\epsilon$
, $B\subset K$ $\mu(B)<\delta$ ,
$\sup_{(x.t)\in D\cross D\backslash \triangle}\int_{B}\frac{G_{D}(x,y)G_{D}(y,z)}{G_{D}(x,z)}\mu(dy)\leq\epsilon$
.
$s_{\infty}^{D}$ , [14], P. Pinchover [16], Z.-Q. Chen [2]







$\lambda(\mu;D)=\inf\{\mathcal{E}^{(\alpha)}(u, u)$ : $u\in C_{0}^{\infty}(D),$ $\int_{D}u^{2}(x)\mu(dx)=1\}$
. $\lambda(\mu;D)$ $A_{t}^{\mu}$
$\check{}kl^{i}\overline{T\backslash }\tau\theta$ .
$f_{t}^{D}(x$ , - ,
$p_{t}^{\mu}f(x)$ $:= E_{x}(\exp(A_{t}^{\mu})f(X_{t});t<\tau_{D})=\int_{D}p_{t}^{\mu,D}(x,y)f(y)dy$
. $G^{\mu,D}(x, y)$ $G^{\mu,D}(x, y)= \int_{0}^{\infty}p_{t}^{\mu,D}(x, y)dt$ . ,
.
9.2 $\mu\in S_{\infty}^{D}$ ,
(i) (gaugeability) $\sup_{x\in D}E_{x}(e^{A_{\tau_{D}}^{\mu}})<\infty$
$(\Leftrightarrow\exists x_{0}$ s.t. $E_{x_{0}}(e^{A_{r_{D}}^{\mu}})<\infty$);




(a) , $p_{t}^{\mu}$ . $\Vert p_{t}^{\mu}\Vert_{1,\infty}$
$L^{1}(\mathbb{R}^{d})$ $L^{\infty}(\mathbb{R}^{d})$ . ,
10.1 $\mu\in S_{\infty}^{\mathbb{R}^{d}}$ ,
$\lambda(\mu;\mathbb{R}^{d})>1\Leftrightarrow\Vert p_{t}^{\mu}\Vert_{1,\infty}\leq\frac{c}{t^{d/2}}$ , $t>0$ .




$\overline{\mathbb{B}}=(\overline{B}_{t},\overline{\mathbb{P}}_{x})$ , $k$ ,
$\overline{\mathbb{P}}_{x}(T>t|\sigma(X))=\exp(-A_{t}^{k})$ .
, $T$ . , $\{p_{n}(x)\}_{n\geq 2}$ , $\sum_{n=2}^{\infty}p_{n}(x)=1$
. $Q(x)= \sum_{n\geq 2}np_{n}(x),$ $\mu(dx)=(Q(x)-1)k(dx)$ ,
10.2 $\sup_{x\in R^{d}}Q(x)<\infty$ . , CaP$(K)>0$ $K$
$\mu\in S_{\infty}^{R^{d}\backslash K}$ ,
$\lambda(\mu;\mathbb{R}^{d}\backslash K)>1\Leftrightarrow\overline{E}_{x}(N_{K})<\infty$ .
, $N_{K}$ $K$ .
,





. KL. Chung Z. Zhao [4] , $\{\tau_{D}<\infty\}$
$E_{x}(\exp(A_{\tau_{D}}^{\mu});\tau_{D}<\infty)$
. $s_{\infty}^{D}$ gaugeability
. , $\mu\in s_{\infty}^{D}$
$D$ , $\{\tau_{D}=\infty\}$ , $\exp(A_{\infty}^{\mu})$
.
$E_{x}(N_{K})=E_{x}(\exp(A_{\tau_{D}}^{\mu});\tau_{D}<\infty)$ ,
, 103 102 . $\overline{E}_{x}(N_{K})$ , $K$
. , $K$ ,
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. , $\lambda(D, \mu)$ $D$ , $K$
. $\sup_{x\in D}E_{x}(\exp(A_{\tau_{D}}^{\mu}))$ $\lambda(D, \mu)$
. $S_{\infty}^{D}$ .
(c) . $\mu$
, $\frac{1}{2}\Delta+\mu$ ’(t, $x,$ $y$ ) :
$E_{x}(\exp(A_{t}^{\mu})f(B_{t}))=\int_{\mathbb{R}^{d}}p^{l}(t, x, y)f(y)dy$ .
10.4 ([26]) $\mu\in s_{\infty}$ . $(t, x, y)$ $x,$ $y\in \mathbb{R}^{d}$ $t>0$ ,
$\frac{C_{1}}{t^{d/2}}\exp(-c_{1}\frac{|x-y|^{2}}{t})\leq p^{\mu}(t, x,y)\leq\frac{C_{2}}{t^{d/2}}\exp(-c_{2}\frac{|x-y|^{2}}{t})$
($C_{1},$ $c_{1},$ $C_{2},$ $c_{2}$ ) $\lambda(\mu)>1$ .
. $\lambda(\mu)>1$ .
$h(x)=E_{x}(\exp(A_{\infty}^{\mu}))$ .












, ’(t, $x,$ $y$) $p^{h}(t, x, y)$ . $\mathbb{P}_{x}^{h}$
,
105 ([3]) $(\mathcal{E}^{h}, \mathcal{D}(\mathcal{E}^{h}))$ $L^{2}(\mathbb{R}^{d}, h^{2}dx)$ $\mathbb{P}_{x}^{h}$




10.5 $(\mathcal{E}^{h}, \mathcal{D}(\mathcal{E}^{h}))$ .
,
Li-Yau $\Leftrightarrow$ $+$
(A. Grigor’yan [9] L. Saloff-Coste [17])
.
10.1 $(d\geq 3)$ $\mu=\sigma_{r}$ $\{|x|=.r\}$ .
$\lambda(\sigma_{r};\mathbb{R}^{d})=\frac{d-2}{2r}$ .
, $r< \frac{d-2}{2}$ , $p^{\sigma_{r}}(t, x, y)$ .
$d=3$ $\lambda(\mu;\mathbb{R}^{3})=1$ , , $\mu=\sigma_{1/2}$ . ,
$p^{\mu}(t, x,y) \simeq\frac{C}{t^{3/2}}(1+\frac{\sqrt{t}}{\langle x\rangle})(1+\frac{\sqrt{t}}{\langle y\rangle})\exp(-c\frac{|x-y|^{2}}{t})$
$(\langle x\rangle:=1+|x|)$ . , $t\geq\langle x\rangle+\langle y\rangle$ ,
$p^{\mu}(t,x,y) \geq\frac{C}{\sqrt{t}\langle x\rangle\langle y\rangle}$
([10]).
104 . $\mu=\mu^{+}-\mu^{-}$ ,\mbox{\boldmath $\mu$}+ $\in S_{\infty}$ $\mu^{-}$
$\sup_{x\in \mathbb{R}^{d}}\int_{R^{d}}G(x, y)d\mu^{-}(y)<\infty$.





$C( \theta)=\inf\{\frac{1}{2}D(u,u)-\theta\int_{R^{d}}u^{2}d\mu$ : $u\in C_{0}^{\infty}(\mathbb{R}^{d}),$ $\int_{\mathbb{R}^{d}}u^{2}dx=1\}$
, $d\leq 4$ $C(\theta)$ .
(Point) $\mathcal{H}^{\mu}$ $:=-1/2\Delta-\mu,$ $\theta^{+}=\sup\{\theta :C(\theta)=0\}$ . $\lambda(\theta^{+}\mu)=1$ ,
$\mathcal{H}^{\theta^{+}\mu}$ (critical). , $h$ ground state ,
$\mathcal{H}^{\theta^{+}\mu}$
$\{\begin{array}{ll}h\not\in L^{2}(\mathbb{R}^{d}) (\text{ }) d\leq 4h\in L^{2}(\mathbb{R}^{d}) (\text{ }) d>4.\end{array}$
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11
, $R^{d}$ $\alpha$- $M^{\alpha}=(X_{t}, \mathbb{P}_{x})(0<\alpha<2)$ ,
, $(1/2)(-\Delta)^{\alpha/2}$ . $\alpha<d$ ,




$\mathcal{F}^{(\alpha)}=\{u\in L^{2}(\mathbb{R}^{d})$ : $\iint_{\mathbb{R}^{d}x\mathbb{R}^{d\backslash \triangle}}\frac{(u(x)-u(y))^{2}}{|x-y|^{d+\alpha}}dxdy<\infty\}$ .
,
$\alpha$- .







. $-1/2(-\Delta)^{\alpha/2}+\mu$ $p^{\mu}(t, x, y)$
$C_{1}( \frac{1}{t^{d/\alpha}}\wedge\frac{t}{|x-y|})\leq p^{\mu}(t,x,y)\leq C_{2}(\frac{1}{t^{d/\alpha}}\wedge\frac{t}{|x-y|})$ , (11)




$C( \theta)=\inf\{\mathcal{E}^{(\alpha)}(u,u)-\theta\int_{\mathbb{R}^{d}}u^{2}d\mu:u\in C_{0}^{\infty}(\mathbb{R}^{d}),$ $\int_{\mathbb{R}^{d}}u^{2}dx=1\}$
, $d\leq 2\alpha$ $C(\theta)$ .
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, $\mathcal{H}^{\theta^{+}\mu}$ $:=1/2(-\Delta)^{\alpha/2}-\theta^{+}\mu$ critical
, ground. state $h$
$\frac{c}{|x|^{d-\alpha}}\leq h(x)\leq\frac{C}{|x|^{d-\alpha}}$ , $\geq 1$
. $d\leq 2\alpha$ , .
$d\leq 2\alpha$ .











11.4 ([28]) $d\leq 2\alpha$ . \mbox{\boldmath $\mu$}\in S\infty , $A_{t}^{\mu}/t$
:
(i) $K\in \mathbb{R}^{1}$
$\lim_{tarrow}\sup_{\infty}\frac{1}{t}\log \mathbb{P}_{x}(\frac{A_{t}^{\mu}}{t}\in K)\leq-\inf_{\lambda\in K}I(\lambda)$ .
(ii) $G\subset \mathbb{R}^{1}$
$\lim\inf\frac{1}{t}\log \mathbb{P}_{x}tarrow\infty(\frac{A_{t}^{\mu}}{t}\in G)\geq-\inf_{\lambda\in G}I(\lambda)$ .
$I( \lambda)=\sup\{\lambda\theta-C(\theta) :\theta\in \mathbb{R}^{d}\}$ .
12
, $\sup_{x\in D}g_{D}^{\mu}(x)$ $\mu$ . Grygor’yan-
Hansen [11] , $g_{D}^{-\mu}(x)$ $:=E_{x}(\exp(-A_{\tau_{D}}^{\mu}))$ $0$ big’,
“nOn-big” , non-big . $s_{\infty}^{D}$
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